Searching PAJ 



Page 1 of 2 



F^ENT ABSTRACTS OF JAPaI^ 



(1 DPublication number : 10-252187 
(43)Date of publication of application : 22.09.1998 



(51)Int.CI. 




E04B 2/56 






E04B 2/56 








E04B 2/56 








E04B 2/56 




(21)Applicatioh number 


09-056611 


(71)Applicant : 


SHIMIZU CORP 


(22)Date of filing : 


11.03.1997 


(72)Inventor : 


SHOHARA RYOICHI 



(54) EARTHQUAKE RESISTANT CONSTRUCTION OF BUILDING STRUCTURE AND CONSTRUCTION METHOD 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide earthquake resistant 
construction displaying high earthquake resistant efficiency, at the same 
time, having excellent execution efficiency and economic efficiency and 
construction method thereof. 

SOLUTION: An earthquake resisting wall 10 is equipped with two steel 
plates 1 1 and 1 1 arranged in a separable state in approximately parallel, 
a plurality of confining reinforcements 1 2 constructed between the steel 
plates 1 1 and formed together as a unit and concrete 13 casted 
between the steel plates 11. The earthquake resisting wall 10 is 
connected to a rectangular opening 3 surrounded by columns and beams 
constituting a framework of a building structure through a plurality of 
shear materials 20 arranged between up and down beams 2A and 2B. 
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* NOTICES ♦ 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ♦♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aseismatic structure and its construction approach of a building 

construction. 

[0002] 

[Description of the Prior Art] By the aseismatic structure object by which the earthquake-resisting wall was combined with . 
the framework of the usual reinforced concrete construction or the steel framed reinforced concrete structure, before 
demonstrating proof stress with a sufficient framework from the difference in the deformans ability of a framework and an 
earthquake-resisting wall, an earthquake-resisting wall may be destroyed. It is because this has the low toughness of an 
earthquake-resisting wall compared with a fi-amework. 

[0003] Then, the earthquake-resisting wall with a built-in monotonous brace, the earthquake-resisting wall with a built-in 
AMBONDO monotonous brace, the earthquake-resisting wall with a built-in reinforcement reinforcement monotonous brace, 
etc, are developed as an earthquake-resisting wall equipped with high toughness, toughness is raised by the built-in 
monotonous brace, and these earthquake-resisting walls can boil the earthquake-proof ability of the structure markedly, and 
can raise it. 
[0004] 

[Problem(s) to be Solved by the Invention] These earthquake-resisting walls need to carry out the rigid joint of the edge of a 
monotonous brace to a column or a beam, in case it is construction, the brace by the side of an earthquake-resisting wall is 
fixed to the gusset plate prepared in the framework side, but since the junction structure is complicated, the point of being 
inferior to workability is pointed out, such as needing great time amount and time and effort for a junction activity. 
Moreover, since the structure of the various braces which build in the earthquake-resisting wall itself was complicated, there 
were problems, like manufacture cost increases. 

[0005] This invention is made in view of the above-mentioned situation, and while demonstrating earthquake-proof high 
ability, it aims at offering the aseismatic structure and its construction approach of the building construction excellent in 
workability and economical efficiency. 
[0006] 

[Means for Solving the Problem] The earthquake-resisting wall which has the following structures in opening of the rectangle 
surrounded and constituted as above-mentioned The means for solving a technical problem by the column and beam which 
make the framework of a building construction is installed. Two or more restricted reinforcement which the earthquake- 
resisting wall is constructed between the steel plate of two sheets arranged at the condition of having estranged to 
abbreviation parallel, and these steel plates, and is joined to steel plate one, It shall have the concrete with which laid these 
restricted reinforcement underground and it filled up between steel plates, and shall be constituted, and this earthquake- 
resisting wall is further Joined to a framework through the shear material by which two or more arrangement was carried out 
along with the beam of the upper and lower sides which constitute opening. 

[0007] By the way, what has the configuration of the cross-section H mold which becomes shear material from the 
connection steel plate constructed between an earthquake-resisting wall and an up-and-down beam and the flange fixed to the 
both ends of this connection steel plate may be adopted, this shear material may be made into the condition of laying one 
flange under the earthquake-resisting wall, and having made the flange of another side laying under the beam, respectively, 
and a connection steel plate may be arranged further in parallel with the direction of a field of an earthquake-resisting wall. 
[0008] Moreover, as the construction approach of the above-mentioned aseismatic structure, carry out restoration placing of 
the concrete between the steel plates of two sheets joined with restricted reinforcement, and the earthquake-resisting wall is 
manufactured beforehand. How to adopt the so-called pre cast earthquake-resisting wall of arranging this earthquake- 
resisting wall to opening, and joining through shear material between up-and-down beams, Although the approach of local 
construction of carrying out restoration placing of the concrete between the steel plates of two sheets, and building an 
earthquake-resisting wall after having arranged to opening the steel plate of two sheets joined with restricted reinforcement 
and making shear material infixing between an up-and-down beam and a steel plate is mentioned A suitable approach is 
adopted in consideration of the situation of a construction site, or other conditions. 
[0009] 
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[Embodiment of the Invention] The ^j|Tiatic structure of the building construction conc^^e this invention and the 
operation gestalt of the construction^^Bach are shown and explained to drawing 1 thru/^^bvin£6 . Drawing 1 shows the 
aseismatic structure of the building c^Rruction which the earthquake-resisting wall 10 was mstalled in the opening 3 of the 
rectangle surrounded and constituted by the columns 1 A and 1 B of the right and left which make the framework of a building 
construction, and up-and-down beam 2A and 2B, and was constituted. 

[0010] An earthquake-resisting wall 10 is the so-called pre cast earthquake-resisting wall constituted by having the steel 
plates 1 1 and 1 1 of two sheets arranged at the condition of having estranged to abbreviation parallel, two or more restricted 
reinforcement 12 which is constructed among these steel plates 1 1 and joins steel plate 1 1 to one, and the concrete 13 with 
which it filled up among these steel plates 11. 

[001 1] The die length of length and width has the configuration of a rectangle slightly shorter than both the configurations of 
the rectangle of opening, a steel plate 1 1 is welded to the side edge of both steel plates 1 1 along the vertical direction so that 
the band-like steel plate 14 may connect each other, and if it sees from the upper part, these steel plates are making the 
configuration of a cube type. 

[0012] Both ends are welded to both steel plates 11, respectively, and the restricted reinforcement 13 is joined, as shown in 
drawing 2 . Moreover, each vacates almost equal spacing and each restricted reinforcement 12 is installed all over the steel 
plate 11. 

[0013] This earthquake-resisting wall 10 is joined to the framework through beam 2 A of the upper and lower sides which 
constitute opening 3, and the shear material 20 by which two or more arrangement was carried out between 2Bs. The shear 
material 20 gives the restricted reinforcement 12 and the lap which were installed in the vertical edge of a steel plate 1 1 by 
approaching, is arranged, and as shown in drawing 3 , it consists of a connection steel plate 21 of the shape of a rectangle 
constructed between an earthquake-resisting wall 10, and up-and-down beam 2 A and 2B, and flanges 22 and 23 fixed to the 
vertical both ends of this connection steel plate 21 by welding. 

[0014] What is arranged between an earthquake-resisting wall 10 and up beam 2 A among these shear material 20 As shown 
in drawing 4 , while arranging the connection steel plate 21 in parallel with the direction of a field of an earthquake-resisting 
wall 10 in the phase which manufactures an earthquake-resisting wall 10, welding joins one flange 22 to the restricted 
reinforcement 12 located near the upper limb of a steel plate 11. Lay a part under the concrete 13, the flange 23 of another 
side is made to project from the upper limb of an earthquake-resisting wail 10, and it is installed. And it is arranged at the 
condition of having made the flange 23 of another side inserting in the hollow 4 beforehand prepared along with the margo 
inferior of up beam 2A, and is joined by shrinkage-compensating mortar 30 being poured into the gap prepared between up 
beam 2 A and an earthquake-resisting wall 10. 

[0015] Moreover, the shear material 20 arranged between an earthquake-resisting wall 10 and lower beam 2B is the phase of 
building lower beam 2B, one flange 22 is inserted in it between the hoop muscles 5 while arranging the connection steel plate 
21 in parallel with the direction of a field of an earthquake-resisting wall 10, and it has a part laid underground by the 
concrete which forms beam 2B, makes the flange 23 of another side project from the upper limb of lower beam 2B, and is 
installed. And the shear material 20 which projects from the upper limb of lower beam 2B is arranged at the condition of 
having made the flange 23 of another side inserting in the hollow 6 beforehand established in the concrete 13 exposed along 
with the margo inferior of a steel plate 1 1, and is joined by shrinkage-compensating mortar 30 being poured into the gap 
prepared between lower beam 2B and an earthquake-resisting wall 10 like the point. In addition, between an earthquake- 
resisting wall 10 and the columns lA and IB on either side, joint material, such as shear material, is not arranged but is made 
into the condition of having broken off its relationship. 

[0016] Hang an earthquake-resisting wall 10 in opening 3, and make it insert in the hollow 4 in which the shear material 20 
which projects from the upper limb of an earthquake-resisting wall 10 was formed by up beam 2 A, and it is made to insert in 
the hollow 6 in which the shear material 20 which projects from the upper limb of lower beam 2B ftirther was formed by the 
margo inferior of an earthquake-resisting wall 10 as the construction approach of the aseismatic structure constituted as 
mentioned above, and arranges to a position. Then, shrinkage-compensating mortar 30 is poured into the gap of up beam 2A 
and an earthquake-resisting wall 10, and the gap of lower beam 2B and an earthquake-resisting wall 10, respectively, 
supporting a position for an earthquake-resisting wall 10. Then, the supporting material (not shown) of an earthquake- 
resisting wall 10 is removed through the curing period of shrinkage-compensating mortar 30. 
[0017] In the aseismatic structure of this building construction, the steel plate 1 1 arranged in the both-sides side of an 
earthquake-resisting wall 10 is united with the inside concrete 13 with the restricted reinforcement 12, toughness strong 
against an earthquake-resisting wall 10 is given by this, and the deformans ability of an earthquake-resisting wall 10 can pull 
up even on level equivalent to a framework by it. Consequently, the big shake which considers an earthquake as a cause acts 
on this building construction, and even if a framework reaches the condition of demonstrating sufficient proof stress and 
deforms greatly, the earthquake-resisting wall 10 with which toughness was raised is followed at deformation of a 
framework, without being destroyed. 

[0018] By the way, although the earthquake-resisting wall 10 has broken off its relationship with the columns 1 A and IB on 
either side, as shown in drawing 5 , it is the same as the conventional earthquake-resisting wall. [ of the arch device which are 
the main load-proof mechanisms of an earthquake-resisting wall 10 ] Therefore, the toughness of an arch improves by 
constraint of about [ that the fall of proof stress does not arise ], and a steel plate 1 1, and that improvement in proof stress is 
obtained rather for how many minutes. 

[0019] According to the aseismatic structure of the building construction built as mentioned above, junction to an earthquake- 
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resisting wall 10 and a framework isjfteiade by the shear material 20 infixed between tl^^hquake-resisting wall 10, and 
up-and-down beam 2 A and 2B, higl^^Pkting accuracy is not required, and by easy cons^^jln, since installation of an 
earthquake-resisting wall is possible^^reoutstanding workability can be demonstrated, 

[0020] Moreover, compared with the various earthquake-resisting walls which contained the flat-surface brace, the structure 
of earthquake-resisting wall 10 the very thing is easy, manufacture is also easy, and a funding cost is also cheap, and since it 
excels in settled economical efficiency, reduction of construction cost is attained. 

[0021] Moreover, since the connection steel plate 21 of the shear material 20 infixed between an earthquake-resisting wall 
10, and up-and-down beam 2A and 2B is arranged in parallel with the direction of a field of an earthquake-resisting wall 10, 
shear proof stress high as shear material can be demonstrated, and improvement in proof stress of an earthquake-resisting 
wall 10 can be aimed at. 

[0022] In addition, the steel plate which changes to the restricted reinforcement 12 and closes a cross section of wood may be 

installed in the heavy section of a steel plate 1 1 and the shear material 20. 

[0023] By the way, although the pre cast earthquake-resisting wall was adopted in the above-mentioned operation gestalt In 
addition, after having arranged only that to which the steel plate 1 1 of two sheets was joined with the restricted reinforcement 
12 to opening 3 and making the shear material 20 infix between up-and-down beam 2 A, 2B, and a steel plate 1 1 It is also 
possible to adopt the earthquake-resisting wall of the local construction mold built by carrying out restoration placing of the 
concrete 13 between steel plates 11, and to build an aseismatic structure. 

[0024] If the construction approach of the aseismatic structure by this site operation is adopted, since concrete is not placed 
between steel plates 1 1 at the beginning, the workability which could perform easily a hang lump of a steel plate 1 1 and 
support in a predetermined location, and was excellent will be obtained. Moreover, simplification of a routing and 
compaction of the time necessary for completion can be aimed at by performing concrete placing of a between [ steel plates 
1 1 ] to placing of the concrete which forms Columns I A and IB, beam 2 A, and 2B, and .coincidence. 
[0025] In addition, in the above-mentioned operation gestalt, although shear material as shown in drawing 3 was used, you 
may use it, arranging what cut reinforcement 20' short as it changed to this, for example, was shown in drawing 6 R> 6 (a). 
Furthermore, same reinforcement 20' is made to cross towards the direction where the compressive force (or tensile force) 
which acts on an earthquake-resisting wall as shown in drawing 6 (b) acts, and you may arrange. 
[0026] 

[Effect of the Invention] According to the aseismatic structure indicated by claim 1 as explained above, the workability 
which high operating accuracy is not required since junction to an earthquake-resisting wall and a fi-amework equipped with 
high toughness is made by the shear material infixed between the earthquake-resisting wall and the up-and-down beam, and 
was excellent since installation of an earthquake-resisting wall was possible at easy construction can be demonstrated. 
Moreover, a fiinding cost is also cheap, and since it excels in settled economical efficiency, the construction cost of a 
building construction is reducible [ the structure of the earthquake-resisting wall itself is easy and manufacture is also easy 
structure, and ]. 

[0027] Since the connection steel plate infixed between an earthquake-resisting wall and an up-and-down beam is arranged in 
parallel with the direction of a field of an earthquake-resisting wall according to the aseismatic structure indicated by claim 2, 
shear proof stress high as shear material can be demonstrated, and improvement in proof stress of an earthquake-resisting 
wall can be aimed at. Moreover, the bonding strength of an earthquake-resisting wall and an up-and-down beam can be 
further strengthened by laying the flange of both ends under both an earthquake-resisting wall and the up-and-down beam. 
[0028] According to the construction approach indicated by claim 3, since concrete is not placed between steel plates, a hang 
lump of a steel plate and support in a predetermined location can be performed easily, and the outstanding workability is 
obtained. Moreover, simplification of a routing and compaction of the time necessary for completion can be aimed at by 
performing concrete placing of a between [ steel plates ] to placing of the concrete which forms a column and a beam, and 
coincidence. 
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